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RELATED APPLICATIONS 

Common roll or foil capacitor, known over four decades. 
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BACKGROUND OF THE INVENTION 



Inductor and capacitor are among the most general and important components in electric circuits. 
Then it is useful to reduce the amount of those components by combining the two component types, 
as in this invention is proposed. More benefit will be gotten when that combined component can be 
used in applications in which the mentioned two components can't be used alone or together. In 
addition the combined component can be made of cheaper materials than the corresponding two 
conventional components together. 



DESCRIPTION OF THE PRIOR ART 



A common roll or foil capacitor has inside it two thin, insulated foil bands spooled into a roll, 
equipped with electric wires connected onto the bands and closed in a cylindrical metal can. That 
kind of components has been used in electric apparatuses over 40 years. They are intended only for 
capacitors. A possible magnetic field in them is regarded only as an interference and tried to 
eliminate by letting the current to flow in the bands in opposite directions, and the material is not 
magnetizing. This invention is magnetizing, and the current flows in same direction in the bands. 
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Patent Number 3,521,209: Electromagnetic load lifting device suggests replacmg a portion of a 
conventional electric coil with a ferromagnetic material. The both coil portions are energized 
electrically to excite the magnet. There are no spirals, such as meant in this invention, but electric 
current circulates both in the conducting and magnetizing material that is wire, not spiral band 
because they are galvanically one after another. There are many magnetic gaps between the loops 
of the magnetic coil in the direction of the magnetic field and the resistance is high, because the 
coil is wire, not spiral band, otherwise than in any band spiral magnet and this invention. 

Patent Number 4,264,887: Electro-lifting magnet is as a steel bowl upside down with two spirals 
inside in interleaved fashion, one magnetic, and another conducting with insulating coating overall 
on it. The conducting spiral has a lengthening piece outside of the magnetic spiral on the brim of 
the bowl. The magnetic spiral substitutes a conventional core and the conducting spiral a 
conventional coil. So, the device has two spirals and the electric cuirent circulates only in the 
conducting spiral, while this invention has two insulated spirals in both of which electric current 
circulates and at least one of which is magnetizing depending on the application 

Patent Number 4,641,1 18 Electromagnet and electromagnetic valve coil assemblies includes a 
coil unit having a plurality of electrically insulative substrates, each having a spiral conductor 
formed thereon and stacked paralleled. The conductors are connected in series, electric current 
flowing in them in the same direction and creating magnetic flux of the same direction in the 
central axis of the spirals, where there are holes for a moving ferromagnetic core. In the invention 
there are spiral conductors but no magnetizing spirals excited by electric current, and the 
ferromagnetic core is without electricity, otherwise than in this invention. 

Patent Number 5,410,289: Electromagnet, for lifting tasks, has a case and inside it three coil strips 
placed adjacent one another in an interleaved fashion. The strips, which are spirals, are insulator 
magnet and conductor. The magnetic strip extends for only a part of the other strips. The electrical 
conductor strip comprises two segments, one of copper and another of aluminum, bonded together 
as with rivets. The conducting strip is excited by electric current but not the magnetic strip but this 
invention has two excited strips or bands of which at least one is magnetizing. 

Patent Number 6, 1 63,994: Display device and array is a changeable display element mounted on 
an insulating board and includes a conductor spiral that is excited by electric current There is no 
magnetic core, conventional or spiral, whereas this invention has two excited strips or bands of 
which at least one is magnetizing. 

Patent Application Number 09/714/710. Spiral electromagnet without coil is composed of a 
single impermanently magnetizable, conducting and insulated spiral band that is excited by electric 
current and closed in a housing if necessary. This spiral magnet can be a planar disc or curved into 
a cylindrical or calotte forms to put together whole cylinders, globes and other hollow magnets But 
this invention has a double band and alternating current rotating in the same direction 



SUMMARY OF THE INVENTION 



The invention, Conducting and Magnetizing Double Spiral Capacitor-inductor, consists of two in- 
sulated, conducting and at the same time, at least one of them, magnetizing spiral bands or tapes 
that are spooled in interleaved fashion into a spiral disk or roll and connected galvanically onto two 
electrodes that are placed on the opposite ends of the bands, one on each. The bands constitute a 
capacitor-inductor, and the electric current is always flowing in the same direction in both bands 
when the capacitor is charged or discharged creating a magnetic field that is perpendicular to the 
flat sides of the spiral disk or roll and to the electric field that lies perpendicularly between the 
bands. The otherwise free ends of the bands can be connected together with a fixed or adjustable 
resistive load to change the electromagnetic values of the device. This kind of combined capacitor- 
inductor can be used as a component in many electric apparatuses. 

The invention could be used for example as substitutes for the coils of AC motors, in adjustable 
capacitor-inductors and capacitor-inductor loudspeakers, as electromagnetic pulse generators, AC 
electric net buffers, electromagnetic filters and electromagnetic emitters. 
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DESCRIPTION OF THE DRAWINGS 



FIGURE 1 depicts the front section view of the conducting and magnetizing double spiral 
capacitor-inductor in its simple base construction. No. 1 means the double spiral and no. 2 its insu- 
lation. No. 3 is the inner electrode at the inner end of one spiral band and no. 4 is the outer electrode 
at the outer end of the other band No. 5 is the AC power source with the electric wires connected to 
the electrodes no. 3 and 4. No. 6 is a casing of a simple base form and no. 7 its insulation against 
the double spiral. Markings fig. 2, fig. 5, and fig. 6 refer to the figures with those numbers. 

FIGURE 2 depicts the vertical cross section view of the invention in the figure 1. No. 1 - 4 and 6-7 
mean the same as in the figure 1. Markings fig. 7 and fig. 8 refer to the figures with those numbers. 

FIGURE 3 depicts the horizontal cross section view of the invention in the figure 1 without a cas- 
ing. No. 1-4 mean the same as in figure 1. Number 8 means the magnetic field protruding from the 
spirals, but the electric field lies perpendicularly to the magnetic field between the spiral bands. 

FIGURE 4 depicts a perspective view of a double spiral in figure 1. No. 1 - 4 and 6-7 mean the 
same as in the figure 1 . 

FIGURE 5 depicts a partial enlargement of figure 1 as shown with the dot ring marked fig. 5. No. 1, 
2, 3, and 5 mean the same as in figure 1 . 

FIGURE 6 depicts a partial enlargement of figure 1 as shown with the dot ring marked fig. 6. No 1, 
2, 4, and 5 mean the same as in figure 1. 

FIGURE 7 depicts a partial enlargement of figure 2 as shown with the ring marked fig. 7. No. 1-3, 
and 6-7 mean the same as in figure 1. No. 9 means an insulated eyelet for the inner electrode no. 3. 

FIGURE 8 depicts a partial enlargement of figure 2 as shown with the ring marked fig. 8. No. 1 , 2, 
4, and 6-7 mean the same as in figure 1. No. 10 means an insulated eyelet for the outer electrode 
no. 4. 

FIGURE 9 depicts a partial front section enlargement of one band of the double spiral no. 1 in its 
base composition, when the bands are similar. No. 1 1 is a conducting layer and no. 12 a magnetiz- 
ing layer functioning as a conductor, too, at the same time. No. 13 is an insulating layer. 

FIGURE 10 depicts an application of the invention for a substitute of the coils of an AC electric 
motor. No. 14 means the motor-casing and no. 15 the magnetizing plate stack inside the casing 
functioning as the stator of the motor. No. 16 means the invention substituting the coils installed at 
the stator. No. 17 means the magnetizing plate stack functioning as the rotor of the motor and no. 
18 its axis. No. 19 means the invention substituting the coils installed at the rotor of the motor. 
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DETAILED DESCRIPTION OF THE DRAWINGS 



The conducting and magnetizing double spiral capacitor-inductor in its simple base construction is 
made by spooling an insulated, no. 2, double conducting and, at least one band, magnetizing thin 
band no. 1, i.e. two similar or not similar bands, into a double spiral disk or roll as depicted in fig- 
ures 1 - 8. Electric current, mostly alternating, marked AC, but in some possible applications direct, 
DC, or both, is led to the two bands of the double spiral no. 1 via two insulated electrodes no. 3 - 4 
in figures 1 - 8 so that one electrode no. 3 lies at the center end of one band, at the inner band here, 
and the other electrode no. 4 lies at the rim end of the other band, at the outer band here. The center 
electrode can also lie at the outer band, in which case the rim electrode must lie at the inner band. 
A possible casing no. 6 of the double spiral and its insulation no. 7 have been depicted as a simple 
base one, figures 1, 2, 4, 7, and 8, because it depends on an application and is not always needed. 
The flat and curved sides of the double spiral disk need always an insulation to prevent shortcuts 
between the band loops or between them and other conducting objects. The electrodes have insula- 
tion no. 9 - 10 in figures 7 - 8. 

When an AC from an electric source no. 5 in figures 1, 5, and 6 is connected on the electrodes, it 
always circulates in the same direction in both bands; and the double spiral band no. 1 functions at 
the same time both as a capacitor and an inductor, otherwise than a conventional roll capacitor that 
can function only as a capacitor or a spiral magnet that can function only as an inductor. When the 
free ends of the bands are totally insulated from each others, a DC can not circulate in the bands, 
but if there's a galvanic connection with a load no. 44 in figure 14 between the free ends, a DC can 
circulate in the bands, too, creating an unalterable magnetic field as a proper spiral magnet. Both 
AC and DC can be used at the same time, too, as in a capacitor-inductor microphone in figure 12. 

When an AC is exciting the invention, it generates an alternating electromagnetic field in the dou- 
ble spiral disk and around it. The magnetic field protrudes from the double spiral as has been de- 
picted in figure 3, no. 8, but the electric field exists perpendicularly between every two band loop, 
regardless of if the band loops belong to same or different double spiral loops. So, the single band 
loops get always alternate potential +, -, +, -, . .. or -, +, -, +, ... compared with each others, if only 
the current is circulating instantly or constantly in the bands. If the capacitive and inductive reac- 
tance's are equal in the invention, as can be done, they eliminate each others and there's only resis- 
tance left. No extra component is needed to balance an impedance of the device as with 
conventional capacitors and inductors, and there's no reactive power. 

The base construction of the double spiral is that it includes two identical bands consisting of a 
magnetizing layer, that also conducts, and an insulating layer. But in the general composition the 
bands include three layers as in figure 9, namely a conducting layer no. 1 1 of a good conductor sub- 
stance, a magnetizing layer no. 12 that also conducts, and an insulating layer no. 13. The conduct- 
ing and magnetizing layers need to be hot rolled together, and the insulating layer need to be fixed 
durably on one flat side of the metal band, single or composed one. It is useful if the insulator is 
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magnetizing at same time, as with some magnetizing and insulating ferro-oxides, to increase the 
permeability of the double spiral disk. Oxides also endure high temperatures of some applications. 

The first application presented here is as depicted in the figure 10, where the invention has been 
used as substitutes for AC motor coils no. 16 and 19 at the stator no. 15 and rotor no. 17. This 
gives some advantages as lower price and weight, eliminating of reactance and reactive power in 
the motor and the electric net, using natural power in running the motor, eliminating magnetic gaps 
between coil-wire loops, and giving possibility to endure higher temperatures by using such insulat- 
ing materials as metal oxides that do not burn. 

As the second application is presented an adjustable double spiral capacitor-inductor in the figure 
11, where there is an immovable spiral no. 21 fixed inside its casing no. 20 that has been installed 
in its place, and a movable spiral no. 23 fixed inside its casing no. 22 that can be moved back and 
forth with an adjusting knob no. 27 to change both capacitance and inductance of the device when 
needed. The adjusting knob is fixed at the outer end of a screw-stick no. 25, which in its turn is put 
through the bearing no. 26 into a tube-case no. 24 that is fixed perpendicularly at the inside center 
of the immovable casing no. 20 and has a screw thread inside it. The spiral bands have to be fixed 
at the bottoms of their casings with a substance that is strong and insulative enough. Between of the 
casings no. 20 and 22 at their rims has to be straight furrows that fit interlocked to each others to 
keep the movable casing no. 22 from rotating. The insulation of the spiral bands has to endure chaf- 
ing when adjusting, or the bands have to be separated from each others by a sufficient air gap be- 
tween them to prevent chafing and shortcuts. Fixing with the screws no. 28 is only an example and 
can be done otherwise, too. 

The invention can be applied into a capacitor-inductor microphone-speaker, too, as figure 12 de- 
picts. The base construction is the same as in figure 11, except that instead of using the adjusting 
knob with a screw-stick, bearing, and tube-case the movable casing 29 with its expansion rim plate 
has been suspended with radial springs, at least four of them, no. 33, between the casings. So, the 
casing no. 29 with its spiral band no. 30 can vibrate when sending or receiving sound waves, if only 
it has been made light enough. The bands no. 30 and 32 have always to be separated from each oth- 
ers by a sufficient air gap between them to prevent chafing and shortcuts. Fixing with the screws 
no. 34 is only an example and can be done otherwise, too. When the device functions as a micro- 
phone, the entering sound waves make the casing no. 29 with its spiral band no. 30 to vibrate and 
generates an alternating electric current in the fixed band no. 32 that need a pre-magnetization with 
a direct current or by making the magnetizing layer of the band permanently magnetized. The gen- 
erated alternating current need then to be amplified for its purpose. When the device functions as a 
speaker, the amplified alternating current imitating the sound to be transmitted is circulating in the 
fixed band no. 32 generating a corresponding magnetic field that makes the vibrating band no. 30 
and its casing no. 29 to transmit the purported sound. In this case, too, can be used pre- 
magnetization for the fixed band no. 32 when needed. 

7 



One application, the fourth one here, can be an electromagnetic pulse generator as depicted in fig- 
ure 13. The device no. 35 itself with its casing no. 36 can be installed under a road surface 41 or 
temporarily placed on the road with driving slopes to stop speeding vehicles. AC is led with the 
leads no. 37 from a public network or other strong electric source via the electrodes no. 38 to the 
double spiral no. 35. The lid of the casing has to be of dielectric substance to let the electromag- 
netic radiation through, but the bottom and the cylinder part of the casing has to be of conducting or 
both conducting and magnetizing material to align the radiation into the purported direction and 
prevent it from dispersing. A strong pulse will ruin the electronic circuits of the vehicle and stop it. 
The device could be trigged with a magnetic sensor, speed radar, manually by electric leads and a 
switch, or otherwise. For lifting and moving the device has been depicted a lifting tube no. 39, fit- 
ted perpendicularly in the center of the inside bottom of the casing no. 36, with a screw thread in- 
side it, and a lifting hook no. 40 screwed into the lifting tube when lifting. 

As the fifth application could be presented the invention in its base form, fig. 1, to be installed or 
plugged into the public electric source, in all three phases when needed, to function as buffer com- 
ponents. If it has usable dimensions, it can transmit enough AC power for devices that need it but 
stop any DC and smooth instant voltage or current pulses. It can also smooth voltage and current 
pulses that go through the electric net e.g. during a thunder storm. With large dimensions and plu- 
rality it could prevent large electric nets from collapsing, when an electric disturbance happens dur- 
ing high consumption, by giving the safety system a critical time to react without panic. 

Because the invention includes both capacitor and inductor functions, a special presentation has to 
be used for it as the figure 14 depicts, with a base connection of the invention. No. 42 is an AC 
electric power source giving power for the invention unit no. 43 that has been indicated with a spe- 
cial symbol in the lack of a suitable general symbol. The symbol consists of two general inductor 
symbols parallelly to each other, this way meaning also a capacitor, alongside of a stroke symboliz- 
ing a ferromagnetic core of an inductor. In some applications is needed a connection between the 
otherwise free ends of the spiral bands, allowing also a possible DC circulating through the bands 
and creating a stable electric and magnetic field; so no. 44 inside a dashed line box means a possi- 
ble resistive load, adjustable as in the figure or fixed. No. 45 means the necessary electric leads as 
in all circuits. This circuit diagram resembles that of electromagnetic filters; and this invention, fig- 
ures 1 - 8 and 1 1, could be used as a filter, too, as well as a general electromagnetic radiator gener- 
ating electromagnetic waves of different wavelengths depending on its dimensioning. 

Also other applications can be found, for example a general electromagnetic emitter with its metal 
casing open on one flat side and functioning as a transmitting antenna. It is useful to reduce the 
amount of components by combining capacitor and inductor functions or to diminish reactance. 
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